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から遠赤外域（0.25 ~ 100 m）の反射特性を制御し，自在に熱光学特性を選択できるよ
うな電波透過型熱制御材 COSF(Controlled Optical Surface Film)の提案を行い，試作，評価
および宇宙空間での実証実験を行った．また，COSF を使った電波透過性と断熱性を両
















第 6 章では，COSF の宇宙空間での劣化特性について述べ，その劣化予測を地上実験
結果と合わせて論じた．また，小型衛星ほどよし 4 号機，および国際宇宙ステーション
における実証実験についての実験概要および実験結果についてまとめた． 
第 7章では，結論として各章で得られた内容をまとめ，本研究の成果を要約した．  
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Since the surface temperature of spacecraft is determined by the thermo-optical properties (solar 
absorptance and total hemispherical emittance), it is desirable for the thermal design to be able to 
freely select those values. However, these values are conventionally fixed due to the physical 
properties of a bulk, so only limited values can be selected at present. Furthermore, since low solar 
absorptance or low emittance is realized using metal materials, these materials have no radiowave 
transmissivity. Then, in this study, a new radiowave transmissive thermal control material, COSF 
(Controlled Optical Surface Film), was proposed. It was constructed of polyimide film with 
dielectric multilayer coatings. Since the spectral reflectance in the wide wavelength (0.25~100 m) 
could be controlled by the material and thickness of each layer, the COSF had a tunability of solar 
absorptance and total hemispherical emittance. RT-MLI (Radiowave Transmissive MultiLayer 
Insulation) using COSF was also proposed. The thermal conductivity of RT-MLI was measured 
using new correction method which was conventionally difficult.  
In chapter 1, the background of this research, the proposal of COSF and the significance of 
compatibility both radiowave transparency and thermo-optical properties are described. 
In chapter 2, the principle of COSF is described. The difference in optical constants between thin 
film material and bulk material are clarified with measurement results. 
In chapter 3, a multilayer design method using genetic algorithm for selecting the thermo-optical 
properties freely are described. 
In chapter 4, a new radiowave transmissive radiator, COSF, and a new radiowave transmissive 
infrared reflective material, COSF-IR, are fabricated. Their thermo-optical properties are clarified 
to be superior performance compared with conventional metal material. 
In chapter 5, the principle of RT-MLI are described. Moreover, a new correction method for low 
thermal conductivity measurement is proposed, and the thermal conductivity of RT-MLI is actually 
measured and evaluated. 
In chapter 6, the deterioration characteristics of COSF in outer space are described not only with 
the results of ground experiments but also with the results on the International Space Station (ISS). 
Chapter 7 summarizes the results of this study. 
 
